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(57) Abstract: 

PURPOSE: To provide the subject composition excellent 
in impact resistance and transparency, useful as an 
optical material, etc., comprising each specific cyclic 
olefin elastomer component and cyclic olefin copolymer 
component at specified proportion with the refractive 
index difference between the components A and B 
specified. 

CONSTITUTION: The objective composition comprising 
(A) 8-40wt.% of a cyclic olefin elastomer component 
obtained by copolymerization between (1) 
a ^2C a-olefin, (2) a cyclic olefin of formula I or II 
and (3) a 5-20C nonconjugated diene, with the content of 
the component 2 at _3mol%, having the following 

ctiaracteristics: (a) intrinsic viscosity [n]: 0.5-5.0dl/g; 
(b) Tg: <15°C; (c) having polymerizable 0=0 bond; (d) 
iodine value: 2-30; and (e) refractive index nD: 
1.500-1.650 and (B) a cyclic olefin copolymer component 
obtained by copolymerization between the components 1 
and 2 in the presence of the component A. The difference 
between the refractive index of the component A: nD(A) 
and that of the component B: nD(B), namely, AnD 

is ^0,015. 
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[6. 5. 1. 0' ^ 0'- 




[0 0 4 8] 
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CH3 



CHa CH, 




(16) 



1 4, I 5->^/^/t^>^i>i^D 
[6. 5. 1. ^ 0^ \ 0«* 



>ii:'i3[>^>i^>'i^D [6. 5. 1, 1' *. 0** \ - 4 -^Vi^-T^-b^g^f* : 

C7. 4. 0. 1^ •^ I'- '^ 0^- 
[7. 4. 0, 1* ^1 '^ 0*- 

/j:i:CD^>3^i/J^a [7. 4. 0. 1 \ 1"' '\ 0'- - 3-'^>^^T'-tr ; 



2 8 2 4 2 





[0 0 4 9] 



[ft 1 9 1 




(17) 
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[8. 4. 0. \^' \ 1 ^^ 0'- 

[8. 4. 0. r- ^ r* >^ o* 

[8. 4. 0. 1*'*. 1 '^ 0*' 

1 0. 1 

[8. 4. 0. 1 ^- \ '^ 0"- 
/it'CJXO^'v'^^D [8. 4. 0. P ^ 0"- 



CaHs 
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CH. CH, 

(Mo 

CH, 



[6. 6. 1. 1' ^ \ 0*- 

L 3-i^y^vt/^>:S^->i^D 
[6. 6. 1. V \ 0^'\ O^' 

[6. 6. 1. 1^' ^ o^-\ O*- 
-4-^+■t^'x-t?> 



[0 0 5 0] 



I<b2 0l 
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CHg CHa 




(18) 

[6, 6. 1. r 0'' \ 0'- »•] 
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#^^6 - 2 2 8 2 4 2 



fiao^y^^'y"?^ [6. 6. L 1 






CH, 



CaH$ 




CH3 
CHaCH 

CH3 




0«. -4-^4^-^7^-t>IS3lf*; 
[6, 6. 1. ^ 1 *^ \ 

Q9. M] '^-^Zt^'f'^Zy 

[6. 6. 1. 1 ' ^ 1 '^ \ 

[6. 6. 1. 1' ^ 1 '^ \ 

1 2'-r V7*^;l/^^-y-i/:7D 
[6.6. 1. V \ l»^•^^0'■\ 

>rv:7'-f;i/^+-9*>'i^D [6. 6. 1. 

J a. 6 I 1 0. 13 0 ^ 0 



/Xtcry\4^i^'>i^D [6. 6. 1. 1 ' ■^ 1 O'* \ 0' - 4-^:/5^7^-t >^f*: ; 

[0 0 5 1 ] [{b2l] 
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(19) 

^rf^'y"?^ [8. 7. 0. P *. 

J 4. 7 J I I. I 7 Q 3. 8 Q I 2. J B j 



it^^¥6-2 2 8 2 4 2 
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^'T'^^^'^^o [8. 7. 0. 1 ^ 
CH3 CH3 [8. 7. 

Q J 3. C I 1 0, 1 7 I 1 X. 1 5 
02. 7 QII. 16^ -4-X^=3-b> 



/^afCD^y^^'Vj^o [8. 7. 0. 1 '\ I *^ 0* . 0*'- 




1 0' \ 0''' 



[8, 8. 0. r \ r^- 

1 '\ 0' 0'* 

-5- 



1 5-^^;L-^>^i^'>i^a 

[8.8.0. r-\ 

-5- 



[0 0 5 2] 



[<t:2 2] 
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CHs CHs CHa 




[8. 8. 0. P •^ \' \ 

I 13, 1 e Q 3. 8 0 ' 

-5- K:3-t> ' 



1 ^-/^fV:ir'?i^iy9^ 



[8. 8. 0. 1' *, 1* \ l'*'^* 



/^<if<D:4-^^>'5'a [8. 8. 0. 1 ^' ^ 1 \ I ' ' ^ 1 ' ^^ 0'* 0*'- 
-5- Kn-b 

[0 0 5 3] lit23\ 





y':h>'^a [I 0. 9. K 1 



4. 7 



CH, CH. 
CH, 

fiEOJi-u'^o [1 0. 9. 1. l* '. 1 1 " 0^ 0' 0'"- O"- "] 



[1 0. 1 0. 




[1 0. 9. 1. r '. 1 

I 1 5. I 6 Q 2. )<l Q 3H 



nfi:(Dy+i/:?a [i 0, 1 0. L *. 1 1 0^' 0^' ^ 0*=- 0'^' ^*»] 
[0 0 5 4] Ut2 4] 



(21) 



- 2 2 8 2 4 2 
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[2. 2. 1] '^:?"h-2- 





CH, 



[2. 2. 1] ^3fb-2- 



[2. 2. n -Nyh-2- 



[2. 2. 1 ] ^7^h-2-Ji> 

5-( xf-;t/7 x^;l/)- liv'J'o 
[2. 2. I] ^^h-z-^t^-y 



CH1CH3 




CH, 5-C >f eju^^^-^'U)- 

CH tfi/i'a [2. 2, 1] ^'7'h-2 
I 

CH, 



[0 0 5 5] 



I{L2 5] 




(22) 



f^m^G- 2 2 8 2 4 2 
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5- (15*7 x-;l) -h"*>^'a 




5- i$~i"7f')\d -b^Vi^a 



5'< a-^:7^yU) -trs^^^o 



[0 0 5 6] 




5-( TVh5-t^/W -tiVi^a 
[^b2 6] 

5» 6- "7 — -'l^ t^>' 5^ D 





14-/^^-1 4. 4a. 5. la 10a 



[0 0 5 7] 




o 



(23) 



- 2 2 8 2 4 2 
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[{1:2 7] 

[4.4.0.1' ».r- "hS- 





CH, 



[4 4.0.1''- \V '"j-S- 
144.0.1*- ».r- "1-3- 



[0 0 5 8] 




8- (.3.^jvy x—jU) - 
CH2CH, r '«]-3- K-r-b> 




CH, 
I 

CH 

I 



8- (>r vratr;i/7x— 



[-(1:2 8) 




[0 0 5 9] 



^m^Q- 2 2 8 2 4 2 
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-3- KT^-tr > 

8- (\£yjL^^l) -r 

8- -Thy 

8- (a- -^y^JV) -Thy 

Thyi^7^[A.^0. I* ^ 
2 9] 



•i (25) 4$M3p6- 2 2 8 2 4 2 
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[0 0 6 0] ±m<DXo^j:—^^ [1] [II] ^ h^\^^it2m&.±m^'^t>'^xm\^^^^t^^x-^^o 

^m-r^«3ig^*'r^:^i^:7^:/^^^, Tt*. A^S^t^t*. TIE-^^ [III] ~ [vi] T*;^^ 

6o [0 0 6 2] 

[0 0 6 1] :ifih(Dmik:tuy^>' (n) ^3iT-* [fl^3 0l 



(26) 

CH2 =CH-Y-CH=CH2 



2 8 2 4 2 
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[III ] 




(CHa). CH = CH: 



J n 



[IV] 




-I n 



[V] 




(CH2 ) 



[0 0 6 3] _hfS5Si [III] X-m^tl^^^^i^=TL:yt 
LTti. l,4--^>^^ v^^V. 1,5— ^^f-i^^>^, 1,6-^ 




1,8-. 



1,9- 



[VI] 



[0 0 6 4] ±IS^ [IV] T*^^n^^ 
[0 0 6 5] 



1, 19-^31^ 31 v?3i * 30 [fb 3 1 ] 



(27) 
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t"'>i' a[2.2. 11 X> ; 

( = 5- ;i/-2- y ^i^' >'i' ^- y ) 



CH=CH2 



5-T'Jyt/- t i/i^ n[2.2.1] ^>^h-2- 



CHz -CH=CH2 



CH2 -CH2 -CH = CHj 



CH=CH2 






CH-CH, 



(0 0 6 6] /£if^«^!)S^-rS;ii!i55T?f?So ±12^ * [0 0 6 71 

[V] T'*^i^5^*^S:i^:^^^t UTtt. * Ut3 2] 



(28) 



2 2 8 2 4 2 
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•r h7'>^a[4.4.0. l^- W' '"1-3.8- K7=;^i^i> ; 





lO O 6 8] :^£if^m^-ri>^tA^X'%^. ±fd.^ L\ * [0 0 6 91 

1, (5-t: ->:?a [2.2.1 ] XJ=.;l/) y y 



CH, 



1, 2-h'X (S-e'i^i^a [2.2.1 ] "^-f^-Z- :i:. — Jl) ; 







C H 2 ~ C H 2 

L6-tiX (5-t"'>i7a [2.2.1 ] ^:f^-2' x-;U) ^^i^^ ; 



CH2-CH2-CH2-CH2-CH2-CH2 





[0 0 7 0] fj^H^W^lTjk-r^^Lt^^X-^^o /c^*5_hlEO 

lO 0 7 1 J ±m(OXo^J:^ [III] [VI] T*^$ 

[2.2. 1]^^ h-2-:3i:/, hyi^^ ^[4.4, 

0. l''M''"']-3-K7='-fe:>-, e'v-:?^ n [2. 2. l]^y^b-2, 
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V, T" F ^ a [4. 4. 0. V''']-3, 8- Fv"^ 

[0 0 7 2] ±m<0 X 0 ^^fi^^lg/^^^ • ^^-fiSS 
^4rWi-^S<^:^l/:7^ V^oi^;;^ [A] ^ 

^«s:6^(;i«^[|7j^t-^o [III] Tvit$tL6^*S:v^ 

;^ h-^— ^iSc^^J^ [A] ^LTf^. * J ?vif^;v^^i^ 




(29) 



l^^m-^i^. • 1, 4-7< ^ / -1, 4, 4a, 9a- 

• l,7-;^^^v?^>'^g'a'fr. ac^l/>^ - 5-:7:i:^ 
ft:^ • //W7}^Vi-^v • l,9-r::^7v^^>^^fi^ 

• l,9-y=';^v^:iiV*fi'g^ft:. oi^ W . 1,4- 
7^ ^/-1,4, 4a,9a-7^ h "7 t - 1,9-7=';^ 

v?^:/*g^fls:, rc^W'>' . ^ v^^J' n F7='ir>^ • 1, 

[0 0 7 3] [IV] r-^$n^^*tS:v^^>'75^?> 20 

J5Sc5> [A] tLTti. . y/L.;}f/W;^>- . S-t^- 

ZWtf V-:^ n [2. 2. F-2-:3i>^^fi;'g^^^:^ ^^u:y 

• 5-;^^/W2"//U/}^VV'^>- • 5-f^r:^/l--irv'^ t3 [2. 2. 
l]-^>^h-2-^>'*fi^^. inf^lx^/ - 5»^^/w2"y/l- 
7}^VV^>^ • 5-tr^/W-tri/>:^ n [2. 2. h-2-:3i>^* 

:=^/Wlfv^:^t:i[2. 2. l]-^:7^h-2-:32>'^g[^^^ m^l/ 
• 1, 4-y >$^y"l,4,4a, 9a-X h ^ t Kn :7/V;d-l-'>^ • 5 

* hyiy^r2 K-r'irV' • 5-fc*::iywe*v'^ a [2. 2. 
l]-^:7^ h-2-::i^>^*fi^«s/^ if ^^tf 5 r ir ;55T*^ 5o 

[0 0 7 4] ^fz.^ [V] T*^^^^S#*^&v?nl>^;^,>b 

[A] ir LT(1. - y/i-TK/v^^' • tfv--?^ 

n[2. 2. l]--:7"h-2,5-v^:3i>'^fi'^f^, • 5-7« 

^/l— 2-y /V/I^Vl-^^/ • t'i/^ n [2. 2. h-2, S-v' 

^^^a-o^^*^. ^^u-:/ • 5-^^/w2-y/^4^Vu^>' • 

ir'v^^ n [2.2. h-2, S-v^^^-^fi-^^, 

• 5-:7;n:^/W2-y/V/-K/W^^^ • e^ix^ n [2. 2. l]---:7' h 40 
-2, S-v^^niv^H-g^^^ m^I/^- . 1,4-/ -1,4, 4a, 9 
a-7^ h ^ t Kn :7/u^i/^ . tf>>^ n [2, 2. l]---:?^ h-2, 

t^V^ n [2.2. l]-^:7^h-2,5-t^^>^*l['g^^, 

• y /V-zK/l-^^ V • 7" h ^ v^^ n [4. 4. 0. l='•^ T'^T-S, 8 
~h^'f:^i^^i^^M'^i^. ^^l/>^ • 5-y ^/W2-y/L-7K 
/Ix^ >- • h ^ v^^ [4. 4. 0. l'•^ r-'^J-a, 8- Ky=';^7 

• 7^ a [4. 4. 0. 1=^ ^ r'^°]-3, 8- K7=';tft^^>' 
*S^f^^ :3i^i/>' . 5-:7:3^n/W2-yyw;J^Vi--^>>^ • -r 50 
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h ^ v-^ n [4. 4. 0. 1^ =. r "]-3, 8- K-r^^;^ >'*fi 
-g^ft:, rc^U^- . 1,4-y :^y-l,4,4a,9a-7^ h ^ t: 
. y=- h^v'^P2[4. 4. 0. 1' ^ r-'']-3,8-K 

• 7^ hyiy-^ n[4. 4.0. 1^ ^ l''^°]-3, S- h^y^^tf 

[0 0 7 5] ^f:!^ [VI] X-^:^ru^i¥^^lki^:=^>7^^h 

^^5- [A] irbrti. m^uv- . y /i.7}fyi-;t->^ • U 

(5-t'V^n[2. 2. l]^>^^-2-:3c-/i^) y^V^a-a^ 
" 5-y ^71^-2- yyu4^yi-^v • l, l-bf;^ (5 
-t^^V^ n [2. 2. l]--.:/^-2-:^^/V) y i^^M^i^. 
z^^U^- • 5-:3i^/W-2-y /I-tK/I^-^ V • 1, 1-t"^ (5-t:* 
V'^C2[2. 2. l]---v^^-2-::c:=^/V) y :^ V^S-g^f*:. 

• 5-:7:iir:iyw2-y /vtJ^Vv-^^/ • 1, i'\fy^ (s-t-'t/ 

^ 117 [2. 2. l]-.>^^-2-::^:=i/V) y ^ l^^^M^t^. l-^ 
>^ • 1,4-y ^y-l,4,4a,9a-7^ hy^ h^uy/U:^u:y • 
1, 1-t';^ (5-t:*V^ n [2.2. 1]^:^^ -2-^:^:^/1^) y^v 
^fi-D^fl^^ ^^i/V' • 7^ v-c^^ n K7='ir V • 1, 1-t:''';;^. 

(S-t^v-^ n [2. 2. l]-^:y^-2-^^/V) y ^ V^Mrg^fls: 
/^if4:^tfSrir;dS-C^5o 

[0 0 7 6] :itv^coa4*t:^x-':7^ ^^^in^^ h-v-— ^ 

[A] coi 3 5^(??7=';^?y v^^t'T-iB'J^Lyh^PSf.feS 

[7j]t^, 0. 5 — 5. Odl/g. L < 0 . 7 
~4. 0 d 1 /gT-fo5o 
[0 0 7 7] $e>{^S#t:rW':7-^>'^m^;;?. 

[A] ^{zn. m^:^i^y ^ >mm^3^/^'yoi^±. » 

<. (Tg) f^. 1 5't;*y^. 

[0 0 7 8] $ bl^ircDSt^:^!^:^^ h-^ — 

[A] B^mm:^^. il^2~3 0 (g-3^^ 
/I 0 0 g-a^fr) . *f*L<ti3-'2 5 (g-3 
^/l O 0 g-a-a^f*:) T^fcSo 

[0 0 7 9] 2 5\:T*aiJ^byh^i^;e~i^:7^ 

^^y^h-^—^^ [A] (Z)®J^f^ni, (A) f^, 1. 5 
0 0 ~ 1 . 6 5 0, ^ L<t^l. 510 — 1. 600 

[0 0 8 0] mc:^^m<Dmik:^i^y^:^m^m'^^^ 

[B] {c:ov^TIft?g■r^o 
Sj^:^l^:7^>'m^a-g-flsfife^ [B] 
*^Wf^>^5Si^:^l^:7^>^^*a'^^^)5Sc5^ [B] fi. 

h-^-^^ [A] (D^^Tx. mmm2&, 

±(Da-:t\^y ^ > (a) i: , MiK^^^y^ (b) ir 
«:*a'a^$-^i:T#ibtt^o 
[0 0 8 1] mM^2&.±(Da-::tUy^>^ (a) 

:^uy ^ >'Xh^XhX\^\ :^(DX.bfi:a-isr\^y^iy 




^ir^^, 4, 4— :/;?«^/Wl-<^^y^>^, 4-^^/W-l-^:3eir 
V-^ S-^^/Wl-^^-tr l-^^X^^. l-T^'ir^^, 1- 

[0 0 8 2] i^fz.^i^:^uy^> (b) <t bT. flr^^Kj 
JctifuidiL/ci:5^^-'^^ [I] ^BJ:I>V*:^cf^ [il] 

^xm^^^z.ht^x^^o 

[0 0 8 3] :^%m^^^'^m^ir\^yA^^%^m:^^i^ 

5> [B] ti. j^^^2J^±(^a-::^-P':7^>^ (a) 
JblE<7)^ [I] fc^V^fi. ^ [II] xn^f\.^mk:^\^ 

y^:y (b) SriaiLfc*^pTiB/^z:S*£^^*t- 

[0 0 8 4] i.mm^'^x^y ^d^^^-^-^w^m.'^ [b] 

jg^^^2J^Jl_L(7)a-:^W;7^>- (a) tm^:^^^ 
(b) tc;DPX-T. _blS^ [I] fc^V^fi [II] T-^^tb 

[0 0 8 51 -^ti. :i:ix^m^fh^ m<Dm.^:^i^y 
ti. ^ [I] . [II] xm^fh^n^^^y -cy 

[0 0 8 6] J: <9;Rft:&^(-fi. {6L(Dmik:^^y ^ ^^(^M 

^l/>'. a-^^/l^;^^l/>^^i5j:U^3a, 5,6,7a-7^ h^t 
Kn-4, 7-p< /-IH-^ Vy=V/^ t^^r^tf 5 :i t ^)^X^ 
"ho 

[0 0 8 7] m^:^u'7 >c i^m^m^mmm [c] 
^%m\z.%^m^:^\^y^i^^^m^mmm [c] 

[A] m^:^\^y ^ [B] 
oTv^^;^^ mm:t\^y4:y^^yy^V'^—j^^^7^ [a] 

fi. 8 — 4 Ofi*%^fS L< fil O'-a 5fiS%c^ffiT* 
[0 0 8 8] *fc. :*:^BJ{c:^^S<^;M^:7^ 
311^;;^ h^^^^J^ [A] cO/SJ^f'^no (A) t. ±M(0 

^o^m^:^\^y-^>^.^m^w^^^'7^ [B] (ommmn 

D (B) t(^ISAnp= I no (A) -n^ (B) | ^5 o . 
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0 1 b^TXh^ . m\^n^:t\^y ^ ^-v- 
[A] tl, JtlS^ [II] T-S^^tt^St^:^l^:7 
^i^(D^m^^Xh^:Ltmi-^\^<. ~^fz.n^:;?ru:7 
>^.^*«^fli^5> [B] f^. JilE^ [I] T-^^n^ 
m^:^^y^ iy(D^m.^P^Xh^::^tmT'^ Lv\ 
[0 0 8 9] rcOct 5?^e*^P>^l'=:^aSt^:^i-':7^>-^ 

^ • mm-^^^^^-t^m^:^ \^y^ ^-^^ ^ ;^ h 

"fiSc5^ [A] ^Si^:^V:7^>'^::n^;^ 
10 [A] (D^^-r\Zi, ^mm2)^±<Da-::tl-y^>^ 

(a) tn^^^l^y-C^^ (b) t ?:*fi^bT^^5S<^ 

[B] ^;^^b^cCoT^3f9. ffi 
[C] cf^'Cti. a-;ru:7^>- (a) t^^^^^y 

(b) ;0^e>?f^)^^ti.6^<^:^i^:7^>^^^S^fi^^ 
^ [B] ^<fe:ri-:7^>^^m^;^ h^-^^ [A] 

irti. 'pfi:<tiy-mHt^m^1^^\^X\^^^t^k.h 

-^f^ia^K^ [c] i)^^ AimM^^\^y^i^^=^yy^v^ 

- [A] (D4^^^-r\^^ ^mm2&.±(Da-:tl^y^>^ 
20 (a) irSt^:^i-':7^ V (b) t4r*fi^LT#^n^ 

S)t^;^U':7^>'^ac^;^^ b-^^^^)' [A] t^m\^yi^ 

mm\^. Mmmm^mnx^^^:it^^ht,^^ti^o 
[0 0 9 0] ^nti. :^mmi^^^^mm::^i^y-f>'^y 
y-v^^m-^mm^ [c] xn. mm:^i^y^>'m^ 

S-g^fti^^^ [B] ^t=^yy^ h-^-^'^ [A] ^(D^^Wc 

30 [0 0 9 1] :^mn\^m^n^:t^y -< ^^M^M^Pfm 

[c] T^fi. ii^ii^J: ^-^rn^;;?^ 

[A] (7>®5f^np (A) . mmWL2,^J.Ai 
a:>a-:^uy^> (a) i:**^:^i/:7^ (b) 

^ [B] c^aSf^np (B) t<DmZ^no (= I n 

D (A) -no (B) I ) Ji. 0. 0 1 53^TXk^:d^. 

$f4L<t^0. 0 12i^r. $e>{-*f*L<t*0. 0 1 

Oi^TT-fc^o 

[0 0 9 2] /ce*3*^0>gT*(i. m^:^^y^>^^=^9y^ 

40 h-e-^K^J- [A] (7)®t?f^:Jb^J:U^«iK:^U':7^ 

(Dj^5 8 9 nm) ^fflV^TS'J^ Lf:i'fit^glffl LTU^ 

[0 0 9 3] r^T% St^;^i^:7^ ^^m^fi^ft:^^ 
[B] fi, ^#t::^-l^y^^>'^^^;^ h-^— [A] 

Txm^^ti^m^:^i^y 4 ^'^^m^mm^ [c] 

(;l^v^r. [A] J^^(^a5^^E*i-5^s^ ^l^ic: 
(^*:^P^<^>St^:^i/>^^>^m*S'g^ffMRK^ [C] tftr 
*5v^T^*^^:> [B] (D-m^^^^^:^ h-^-f^'A [A] ^ 
50 itm^i^i^^i.x\^^^tc.i^. mmm [c] q^;^^^?. ±m 



(31) 
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[0 0 9 4] t^oT. *:|g*ffl»'1^T*f^. [B] COJB 

-iiZ'^ [A] ;05^^^:^£L/^v^r i:J[^^f^. [b] (dM 

(a) tm^:^l^y^> (b) t:^^h:^j:^m^ 

:t\^y -d^nyi^^d^^M-^i^ [b] (om^^n 

D (B) CO^fi^^V^TV^^o 
[0 0 9 5] ±fS<:OJ: h-^ 

h-^— fiSc5> [A] #^ET-ea-;^i-:7^>' 

s-g^^fig^a^ [b] ^Mig-r^t^i^LT. m^^m^m^ 
M.w-m^}^. (i) pT®tt^^'^v^^7i^ 

^fcti (ii) mmnmmi'^m^r^i^y>^^:=^v^- 
[0 0 9 6] c(DXo^<^mm (i) ^f^^iSc-r^isr^ti/-^ 

VO (OR) ^fcfiV (OR) .Xd 

fcfcLS't'. RnmtT^mmxhv. a, b. c, df^ 

-^iX-^HO^ a^3. 0^b^3. 2^a + b^3. O 
^c^4, 0^d^4. 3^c+d^4 ^mtz-To <t 
VOCI5. VO (OC2H5) Cl2> VO 
(OC2H5) 2C 1 , VO (O-iso-C^H,) CI 2. V 
O (0-n-C4H9) VO (OC2H5) 3. VOB 

VCl4> VOCI2. VO (0-n-C4H9) 3. V 

[0 0 9 7] :znh<Dit^m^. mmx^^\^^^2msi 
±m^^t>^xm\^^^^t:^^x^^o *fc±fs^®i4/-^ 

^'±xnhiv^:zthh(Dm^m^i^mmt lt^v^s 

[0 0 9 8] :i(D^^:^^m^^^i^t\^Xn. TJV^ — 

^/um. :r.^T/i-m. v?^-y^/i-s. mr ^ vm. mm 

-^^y^ y—;v^ Y'fioy—^^^. iry ^ 



/t-, -i y^n\fjvT ^^^—f^. ^ yy^^ ^yi^^yj/uT 
/un--/ufj: t^cvmm^ 1 ~ 1 8 <DT/i^^-/i-m^ hvy 

^ / — /v-^ l^y^nam^y —/u^ h y ^ d cz ^ 
ari^y"/ix/^if(7)^^^l-'l 8<Z)/^^yv-^;i^r/^=l 

/u-^^^jiy — /u-, zfx:i}^yuy=j^y—/i^, y:=^/uy:3^y^ 
/K ^ ^/v:7:^7— /V, -^T^ /^/^^'^(^^{Sg^Tyw^/t- 
S^^Lrt J:v^^m^6-2 Oc;o:7:^/-yi-^, T-tr 

^/^^:^nyK. r->^®&^ t3 y hVc^t*0^*^2~l 

T/i^^j:t^(D^mm2--2 0(D:^-^/i-m. My^mm. m 

^ H\ h/i^>r /i-^N, N-v^7« ^/vT ^ ^ K 

40 >^^^^^or 5: Tirbrnhy/K ^^^y'-hy 
f y h y/v/^if(^r^ h y/i-s, t^yt^y-. 
t^yv^^/, ai^>ri.e''y >?>^, v^y ^/i-t-y v^v^/^iff^t' 

[00 9 9] ^^t4^-^^v^^7A'ft:'^4^co®^#t^f*f^iP 

^^mm-r^m^a^. :i^hm^m-^p^^m&x$)^\^^ 
{t2m&.±m^^t>-^xm\^^^^t^^x^^o 

50 f^, TlS(a) :J^J:r/(b) Axm^th^o 



(32) 
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[0100] 

(a) -/i^^ R^A 1 (ORO „H,X, 
(^^TR^ :i^J:t>*R^ ii^^^i^-^^ 1 ~ 1 5. 

mfi0^m^3, nti0^n<3, pfi0^p< 
3, q 0 ^ q OO^TfeoT. b;^^^>m+n + p + 
q = 3 "Cfc^o ) o 

[0101] (b) — M^A 1 R\ 

(:!:rr*M^ t^L i . Na. K-efo«9. R* titrrlE^lHi 
C) T'^^n5miJ^ifeS^T/i-5:^^JNi:(^^T/^=3e 

[0 10 2] HiffE(a) X^m^tl^^mT/l-^:^^J^it^ 

(1) — ®^ RLA 1 (ORO 3- 
:iT-R^*5J:U^RnimifS^PCo mf^0*L<t^l. 

(2) — ®^ R^A 1 X3, 
(;i;iT*R'tiHul2^I^Co Xti/-Nny>', mt^$f^L 

< (iO<m<3CO^T*fc5) o 

(3) — flS:^ R^.A 1 H3-. 
(^:iT-RHiHUfS^I^Co mfi^Ef^ L< (^2^m<30 

(4) R\A\ (ORO „X, 

(r rT*R»*5j;0?RniBulE^f^Co Xtix^o^v, 0 
<m^3, 0^n<3, 0^ q <3-e, mH- n + q -=3r*fc 

'5o ) o 

[0 10 3] r(?)J:5^^(a) T-«$tL^^^T/l^^:=^^7 

(1) xm^n^mmT/i^^:^^j^it^^ti.x\^. hv 

(CtHy) 1 O 
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fj: t^cDi^T /\^^/\^T /i^ ^ MsT ^i-^ ; ^^/^T 

^y^'h^v-K^b^J:!/. RVsA 1 (OK') os^J^t'Xm 

[0 10 4] (2) T-^^n^w^r/i-^^^^i^i^'fb'^ifei: 
r /I- ^ ^ ^7 A ^ ^ ^ 6 r ^ ;^ s -e ^ ^ o 

[0 10 5] (3) T*^$:ix^*^r/l-^:^!>J^<t:^i^^ 

^r=.57i^e Ky K/^ifcDi^r/i-^/i-r/i/^::^5'i^t Ky 

20 K ; ^31^/1x7-/1.^ - r>i^c;?t Ky K. ^ntVi-r/i-^^ 
[0 10 6] (4) T^^n^WffiT/^^^^^j^fb-^^^ 

t3 y k. ai^/ixr/^^:^^^^^! 

[0 10 7] $e>t;i±lB— ^^(a) T-«^tv5{t:^i^(i 

[0 10 8] 
[<b 3 4 1 

A I (C2H5) 2^ 



(C^-Ha) zA I OA i CC4H9) ^. 
(CzHff) aA I NAl CCaHff) X 



i 



[0 10 9] ^^^t'^^J/T^r^r ifcirris 

W)\Z.Wk't^VC^m}l\^X\t. LiAl (C2H5) 
L i A 1 (CvH.s) .fuE^mTV^-^^^hf^X^^o 
[0 110] :Lf\.h<DO%. t <{^T/l-^/UT/l^^:=^^ 



r^^^i^.^mmz.^^i^xmm^^o 
[0111] ^(DXb^mm^^^'mv^'Bm^ft.yx'yi^^ 




[0 112] MLx [a] 

^i^^coKfi ^ L 1-12 (T^^^LtK^S. T 

gi^S^r*- LT^/^T t> J: VNj^^» i ~ 8 (Drntykmrn-V 

4,5,6,7-7" h^tr Kt2-< V'r'^^^/l^S. 

[o 1 1 41 ^^L^cos^ix^^y:xJf^^. hyr/v^/i^ 

--1 2<Dmti\^M&. T/V:=i^t^m. ry— n:^^/^. 
'ho 

[0 115] j^m^i-1 2<Dmit^mmt LTf^. t 

/WS. y:::=^^/i-ffi. sec->^^zuS. t-:/^/i^£, 



(33) i|^5pM¥6-2 2 8 2 4 2 
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(0 1 1 6] ^/cr/V:n:3evS^ LTfi. ^ h^v-S. 

[0 117] T y — naevSi: LTti. y:i^y ^v^S^cC 
^);h.^o ^^/t-^^V^-^^S (-S03R') <^ 

[0 118] ^Nny vi^T-i: LTt^. mM. % 

B'^mt^m'fhf^.^o [a] r^^^n^ 

^ ^m^\z.nrfm—^^ [a^ ] T-«$tt^o 

[0 119] R^R^R^R^M [a* ] 

(;^cfcL. — [a' ] {;^*dV>t. Mti-:;^/v=i::^^ 

20 tl>r :y7"/l-e'^A-e&>'9. R'ti v-^ n ^^-^^ i^nl:;:l/^• 
#^&^*i-^STfc 19 . R\ R=':|Bj:r/Rn^v'^n-< 

^/l-S. ry— /l-S. T^/V^/I-S. T/l/^J^v^fi. T 

y^adrv^s. ^Nny>^J!^^^. h y r/w^/i^v-y /i-s. 

S03R*fcti7kmim-^T*fc<9. a(il]^J::c?^SmT*fc 

a + b + c + d = 4-efc^o ) :*:^0>gT*fiJblE— ^ 
^ [a' ] ^C*5V^TR^ R'*5J:U^R^c;0 9"t. liB;^^^/ 

«fiJx.tfR**5J:t;^R';5Sv^^a-^^^-^:^a^z^/i.'t^&^ 

r^v^i/vs, v-y W'^s*fcfi"^:^7«^/i-i/y u-^, 

r/v^^/i-s. v:^' HT/u^/i-s. ry— /i-s. 
40 h y r/^^/wv^y/i-g. sOsR^f-t^Tk^i^^^T^ 

[0 12 0] :i^T{-M;65v>/Un^r>i^x*fc^S#^Jgc7) 

/u-) -J^}V:=iz=.^ (p- h) , b*;^ 

(4, 5, 6, 7-y^ h ^ t Koxf v^^/l^n - r> 

ay F\ t';^ }\^ir\^==~/\d l^/U^:::^^ J>.iy^ U 



(34) 
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/u) v?/v=inT>^ t*;^ (p- h) , 
xr^^^l^P^/UTiK-rh) . ^^l/^^t'^;^ (4, 5, 6, 7-^ h ^ 

y K. v?;^^/^v'y l-'>'t'';?^ (t^^/U-v-:^ n--^>^:^ v?^ 
^/l-) e^/l^::3mij7A^:^:^ n y K. ^/l^i/ y lx>' e^y^ 

y K. ^/T^^/l-i/y l/^^f^;^ {V) :^^JiV-y^ xn^ly^ 
^Jzx.-;V) ■i//Vzi^r>Ai/:^^ n y h\ v^;?« ^/l^ V y V 

i/yv-^^t*:^ (^^^^^n/V-) ^//^ZIr::^>i^ ( h y :7 

/l^:^uy ^^^><:/i^7^:-:h h) , v?7« ^/l^i/ y b"^:^ (4, 
5,6,7-^ t: Kt^-Y ^^T^'^^^/l-) -y;^:^::^^ J^-J^ a y 

:n:::^/Vi/y U^'t''^?. ^^'T'^/V) -J ^ ^ Xi 

^ n y K. tf;;^ {; n ^ -J 
^oy t'^;^ {l/^ vi^ly^-J:x.-]iV) ^Z^i^/Uiy/U 

v?/l/:nnr>^t:*;;?. (p- h/l-:n h) ^ t*>?L (v- 

iz/Un - r> i:, t";^ ( K y :7/l-::^a 
y ^ V;^/W7j^^ h) , (y ^yl-v^:^ n-^Vc^v^m- 
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K\ fc'';^ (i/y v?ni::i/U) iz/Wzi-e; 

i^t:'';^ ( h y y yW/J^-^ h) . (v^y 

(m^/Uv-^?^ n^V-^i/m-/!^) ^ ^7 A n 

y H\ t:';=<. (y ^/i^rc^/ixi/v^ n^^^^ v?m-/ix) ^^/w 

( h y y ^/l-v-y /l^i/^ t^^i/:^ v^^^/^) 
20 Ai/^a y Ko 

n-. i-, sec-, tert-f;^ t*(Dm\^t^^^t^o ^mmX* 

30 [0 12 2] ri^^>(7>>^b'g^^^^Wa^T-fflv^Tt ctv^l.. 

[0 12 3] Sfc±|B<^J: ^^'^y ^n-irWb^ifet^x n 

O3 ^ B2O3 , MgO, ZrOz ^ CaO. TiOz , Z 
nO, SnOz , BaO, ThO/^ if (^^^^fi^fb-g^^^. ^ 

40 y^^w^/, /Ky ti^i/^^, >t^y-i-:/-r>^. ;Ky4- 

m^. =imi^±m^Lxm\^^^^thx^^o 

10 1 2 4] ^mmxit. y ^nirWb^^^i: LT. 4^ 

[0 12 5] m-4^mMxmm(ii)^mf^'t^m\^m\^^ 
50 *:%p>^-efflv^e.^^w^7'/^'^^^7i^:^^drv'>^t;^^^ 



(35) 
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[0 12 6] i<DJ; 5''itieJl5<i5t^<OT/l^$ y 

[0 12 7] 
(^123 5] 

R2AI-4O Al>— OAIR2 
I " 

R 



<OA\> 



m+ 2 



[0 12 81 ^^(:l*3V^T. R\^}^^/um. ^ 

;^^/l-S-efc«9. m\^2i^±. * L < 5 - 4 O 
^T-fo^o ) 

r:r-e. ^c^r/i-^ y (oai (ro ) t 

(OAl (RO ) 'e«:b$tt5T/U^/l^;r^v'r/l-^^ 
^J^mi^ [^rT% R^ ^3J:U?R^ f^Rtl^^c^J^fb* 
^S^^J^f 5^ R^ *5J:U«R^ filfS/^^ 

(1) K«7K^'^#-r5^t:-&^^fo^v^^i^^H7lcS^^W-r^ 

(2) ^^/if:x, h/Uai>'^ oi^/i^ai— x/V. -T^h^t: K 

^im^^x^^mmityi<imMm<D^mt\.xmi\^ 

[0 13 0] :ztih<D:^i^<D^hx\^. (1) <D:^m^m 
ffli-^cD/js^f^ bv\ T/v-^ y;^=^i^^-<^^^K^M^-r 
i^ma-x. h y 7<^/i-T/^5:^^^^. h y zn^/i^r/v^; 
^^y^. h y :/n tvi^T/i-^ h y-f y:7'n tvi- 



10 



20 



30 



40 
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tert- 7^^/i-T/^5: h y ^>-^/^r/i-5::^5' 

A. h y--^v/i^r/i-^:^^'A, h y ;;*-y^y^T/w^::^ 
^-A, h y T''v/i-T/w^^^7A, h y t^^drv-zuT- 
zw^: - r^i^^ h y p;ry^/vr/^5:^':>^^^ ^'(^ h 

F F;^e if iyr/^=^/vT/^^ i^r/l-::3 ^ F. 

i/m^yp-r /V ^ ^ ^7 ^ y =^ Fife ^*C0i/T7l-^/l-T 
[0 13 1] r:^^^c^5'^^ F y T/i^^/^T/i^^ 

[0132] ( i -C4H9) ,A 1 , (C5H J . 
(^4^. X. y. zniEcDmX^^. z^2xXh 
) 

mK^-^xm\^^hti^o 

[0 13 3] ^mmxm\^^hn^-<:^^^:^^mi±(Dmm 

mt7kt^mm^'^^:^m^j:ti^xoxn^:zt^^x^ 
[0 13 4] ^mmxm^^hn^^>-^^>^m^<Dmm 

(IR) {c:J:oTfi?tlf br. 1 2 2 0 c m-lftiad^stt 

(D1220) i:, 1 2 6 0 c m-lf^je{C:*5tt6S5 
TtS (D1260) i(7)lti (D1260/D1220) t^^ 0.0 9 
J^T. if^b< 0. 0 8i^T. 1*{-$f^ L< fiO. 0 4 
— 0.0 7 (D^m\^^^^t-f)^m^ 

[0 13 5] ±lsco<fc5/^-<vif>^:^^ttco^^r/i-^ 

[0 13 6] 

[<t:3 6] 

7 



50 



[01371^4^, R7 \^mmm 1-12 (^^^ltk^s 

-fyy^^/i^S^ -^y^/vS. ^^^x/i-S. :^ 



(36) 
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[0 13 8] z,(o-<>^'^^>'^m^(Dmmr^^^^'>^^ 

^::^r^M.miL(Om^. TIE^T^:b ^ :^=^ /V ^ 

- r> ^ ^ ^ ^ ;^ -C V ^ T J: V ^ , 
[0 13 9] 
litS 7] 



8 



1 



[0140] ^41. R« i^mmm. 1-12 coj^^b*^ 

[0 14 1] :t^i^T/U^:::^^M.milL^^^'t^m^\^ 

±. $f^b<ti5 0^/l-%i^±. it#{c:$f*b< 7 0^ 
[0 14 2] /^*5*:^^T*ffl^^bn5^^T/l-^^!>i^ 

[0 14 3] *:%|g^;l*5v^Ti£:>^^;l;^;;l:-Tfflv^^>tb6W 

[b] x*m^n^^mr7i^^r^^M.it^^^M7jkir^- 

[0144] R^ A 1 X5-„ • • • [ b ] 

(fcfcL. [b] {c:*5V^T. R^ij^^^l-l 

J-Xh^. nfil-ST^fe^o ) 

±IE-^^ [b] ^c:*5V^T. RHl^^mi-l 2c^^ 
[0 14 5] :i(D^o^i:^mTJ\-^:^^Mt^mt\^ 

X. ^Pfma^^j.-r(D^o-^j:it^m'^m\^^hth^o 
y^n tvi-T/i-^:^'>i^. h y>Y y:/^/i-r^v^^ii7 

i^. h y ;<^^^/^T/^^::^!^i^. hy2-^^/i— ^i/ 



i/;><f^/V'T/^'^ ^^^^ n y K. i/ai^/i^r/^^ ^ l> -A 

^nyp. y:/T:z eVL-T/i/^^^^r^' y K. i/-f 

/l/X/l^^ ^f^i^ir-ii^^Sf ^ o y K. m^/u-r/l-^ :=^^Ai^ 
J;^:3e^^y K. y:y'a t:Vur7^5:::^>?i^-t^^^ n y 

/l.5::^r>^c;;^r3 y K. ^ y :7'a trWT/W ^ !i7i^ 
[0 14 6] ^fz.^mT/\-^=^^Mt^mt\^X. TIB 

[b' ] xm^f\^^i\:.^m^m\^^^^t^x^ 

R^ A 1 Y,-„ * • • [ b ' ] 

20 (fc:r£L. --fl^^ [b' ] {;i*3V>r. Rni±IEi:l^1f 

Xh^. Y(^-OR«S. -OSiR%S. -OAlR« 

-NR^S. -S i R^S*fcfi-N (R") A 
IR^^-efci?. nt^l~2-efc<9. R\ R\ R'*5 

J:U?R^^(i7«^/i-S. 31 ^/wg, ^y:7^ui:V^s, ^y 
i/y/w£/^^T-fc'9. Rn^^^l^^. y^/i-S. 

/i^s. >r y t° u tvus. :7 h y y ^/i^ y z^- 

^T*$>5o ) 

(i) R\A1 (ORO s-„T*^^tt^ft;^^. C^llxtf 

i:\ (ii) R^Ai (OS i R\) 3-„r*^$ti.^ft;^ 

E tzA 1 (OSiMea). (iso-Bu)2 
A 1 (OS i Mej) , (iso-B u) 2A 1 (OS i E t 
3) (iii) R^A 1 (OAIR^) 3-„T-S$tv 

^{b^^. ^Jx.«E tjA 1 OA 1 E t2, (iso-B u) 
40 2AIOAI (iso-B u) 2^^ei:\ (iv) R^A 1 (NR 
\) z-.X^^f\.^i\:^m. «^!lx.«Me2A 1 NE 
E tjA 1 NHMe .MejAlNHEt, EtzAlN 
(S i Mea) 2, (iso-B u ) 2 A 1 N ( S i M e 3) 2 
(v) R^Al (S i R^) 
^Jxfi (iso-B u) 2A 1 S iMe,/^i:\ 
[0 14 7] 
[{t:3 8] 



(37) 4#^^6-2 2 8 2 4 2 

^71 72 
CYI) R^nA 1 (NA 1 R^^2)3-n ^^t>^it&it^^> fztkiS 

Et2 A 1 N A 1 Et2 . 
Me 

(iso-Bu)2 A 1 N A 1 {iso-Bu)2 «r i:*o 
Et 



10 14 8] [b] *5J:-?^ [b ' ] X-m^th 

R^A 1 (OR«) 3-„. R^A 1 (OA 1 R\) ,-„T* 

[0 14 9] ;^^P^-Cti. ±I2(^)J: 5/c?^l« ( i ) ^^tc 
(ii) ^ffiv^T. St^:^^':^^ v^oi^;^ h-^— J5fe55^ 
[A] (D^^^Tl^. ^mWc2}^±(Da-:^Uy'4>'t. 
iiHE^ [I] ^/citi [II] -e^^tt^»t^;ri^:7^ ^-^ 

[0 15 0] :L<D^v^^^it7i^mMmtl.xi^. 

7=';^^. Kt=':^ 

[0151] ;*:|gp^T-fi. ^*fi^^±IS^^t:7k^^jSE 
t7)*ffTt-fT5 b< . t <{:i^fhh(Do^x 

[0 15 2] ^<^y'^m. iS^ffi^/-m^-*5V^ 

0. 0 1 - 5 ^ y ^/U, $f*L<fi0. OS-^-S^ 
(Al /V) r% 2SX±. »^L<tl2-'50. ^^tc: 



ly^J^it^m^. fi-g^^rtt^i^ffi-r^ pT^ti^^-^v^^-^ 
jb^^^ (^fi-g^^^^ii^iST'^ife^tv^^^t^ti) tojt* 
(^lO^J^T. $f^L< 1 ~7<S^, ^?>f:i$f^b< 

1 - 5 i^cDmmxmi^ ^iv^:itr^m^\^\^\ 

[0 15 3] '^m\^^<^i^^ j-^it-^^^^^x^^mr/i-^ 

^ \^±7^(DmtAmmmx^m ^ nx $ 
[0 15 4] mm(ii):^^m\^^hn^m'^\a^. m^m\^ 

mmo, 0 0 0 0 5 — 1. 0 ^ y ^/K b< ti*& 

0, 0 0 0 1—0. 3 ^ ])^/l^(DmX\ ^mT/u^=^^ 

30 1 ~ 1 0 0 0 0^/K 

<tiio — 500 o^/ut^j:^X ^f^&xm^^htL^o 

[0 15 5] ±m<DXot^mma) i^ti\^{ii)<D^^T 
\cn^j:^iv^^m^Rjt^ns mm. M«;55-5ot:-2 

oot:, L< 0^— 1 5 o\;. 

<(i-20^~l OOX:X\ JEti^^0^mx.X^5 OKg 
Xcm' , $f*b< (iO^®X.T~2 OKg/cm^ c^*{4^T 

xnt>n^o i^f^Rjt^^m (^m^r^mmi^xmm^th 
m. mmmm. m^um^j:t^<D^mzx^xhm^j:^ 

40 5^^5^m. *f*b<(^l 0:^-3 B#rNlT* 

^ So 

[0 15 6] ilE^fi-^S^E^Tfi. ^m^2);i±<Da- 
(a) ±BE^ [I] ^fdt^ [II] 
thhn^:t\^y ^ (b) ^t^, (a) / (b) ^yl^tb 
0/90 — 90/10, $f ^ b<f^l0/90 — 5 

0 / 5 0 r-fc-s J: 9 /c^»r-fi^^i-#t*S $ ta.5o 
[0 15 7] $^>{^*S^lc:[^LT(^. tK^/^^^o^^T- 

;<M-':7^ >^^:x^;^ h-v— [A] 
50 --^^^ [A] (D^^.T\^. mm^2^J.±(Da-:tUy^ 




> (a) -^s; [I] [II] x-m^th^m^ 
iruy^iy (b) t^^^^^^x%hn^m.^':ti^y 

s^^::^-!/:7^>'^*fi^^$:la^% [c] 

ii^. 1 0-5 0 0 g/y :y h/K L < 1 O 

%mm [c] 

10 15 8] if.mm^^.^m^:ti^y^>^^m'^m^ 

[c] X^^Vfm^\^. -TT-i^K 

jig^;f^/cS^^;^-l^:7^ h-^-^^ [A] ;^c<^ 

(a) ^Si^;^i^:7^>' (b) ^^^fi-^LTt^J: 

(Oa-:^uy (a) ^St^:^ 1-^:7 ^ >^ (b) 
[0 15 9] *:^M(-^^«t^::M^:7^>'^^fi^<^m 

^ffeji. m^(D^m\^^-:>xmrmii^^^o t^tK, 
v^-nmm. mmf3.zwmm. m^mnmm. ^^y 

[0 16 0] *fc*^P.g(^»i^:^w:7^>^^*S^ft:Ma 
mm [C] *:^P>gt^@«J^«^cet)^^V^^HT^ ± 

iES*^;ri^:7^>'^*m^flsMj5ei^ [c] \z.mmm^ 

^^J. Wf^^^^J. SmiSSih^J. ;^y?/:^^J. T>-^:/ 

Hi/^v^^j, wsmnu mm. mA. mm. ^^a. ^ 

[0 16 1] fz.tx.\^. ffii^^^^ briE^^tt^^^ 

i3-(3,5-v^-t-:/^/W4-fc Ktr=^v^:7mr^/V) :7"n 
/W-3(3, 5-i^-t-y^/U-4-t Kn ^/V) ] :/i=2 t** 

y v^;^/w^7i^/^if(?)j5gM@^^m*&. :?^y-tyv^y 
^xri/-h, >5^y-ir y ^y-tryv 

y^ y h— h y y^xT I/— h^c^#ffir/v:^— /i-coflSM 

7^ h^ary^[7f^U^-3(3,5-v^-t-y^/l-4-t^ K 
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[0 16 2] *|gB^T*t^4#(^. :7:niy-/u^^>fl::IS5il:^iJ 

y -fe y vv?:^7^Ti-— ^y-t y >'v?^ ^ h^(^ 
:^*'yir y -<>'^::^y;^y /u-^y 

;=<^7^Ti/— '-<>'^:3iy y /i-^y ^ f> I/— 
v<>-^niyy?;y /uv?^ --^>-^:3iy^y h 

v^^)ti.6o ^<oxo^j:y:^y-/i-^mim±Mi^. 
[0 16 3] *:^c*^pj(^*3v^Tti. ^mn<D^m^^ 

■^^ ^yyr^ V. r/i^^^^'i^^^. m^y:^'^' 

a-::ri^:7^^/gKli, ^Ky :7^nfc''i^>'^li, Tjfym:?^^^ 
[0164] 

40 ^mmm [c] m-s^prtg^c^^* • ^*-fiJS^^ 

m.^yyV'^-m'^ [A] C0#ffiTT% j^^^ 2 JeA_b(7) 
a-:^U':7^V (a) ^ ^i^:^ 1^:7 ^ (b) i ?r*S 
^LT/c?5^<^^i^:7^>-^*fi'g^^^^ [B] 
/^oTt59. K^^2J£^±(^a-:^UP'^>' (a) ir^ 
t^::^ 1/ :7 ^ i SritS-g^ t r 5 ^4^::<M/ :7 ^ >^ ^ V y 

[B] }im.^:^\^y ^i^ik^yyv-^- 
m'i^ [A] ^f^. 'pfii<h-h-'Um\L^m\z.m^\.x\^ 

50 [c] xn.. m^^^y Ai^^y^^-^j-^^m.^w^m}i^ 
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[0 16 5] 

[0 16 6] /ce*5*^P^{c:*3tt^^«»tt(5C)Sfj^;fe'?£^ 

(1) ®[SS3te« [/?] 

1 3 b^'C. r:^V>^m (1 g/y h/w) 1^T-5^-<n 

(2) (Tg) 

-fexf ®^|±JS, DS C- 2 2 0 C^^V^T^^#IS 
^T. 1 O^C/5>(7)mua«T-a'J^LfCo 

(3) 3!>^ffi 

jis K333i{^^i::. -mtmmm\^^y)m^L.r^o 

(4) MFR 

ASTM D1238 i^l^PC. 2 6 0"^ 2. 16kg^^fiTT* 

(5) t^m}^(Oi¥^ 

(6) I z o dSl^K^ 
ASTM D256{::pDraiJ^Lycic 

[0167] mmfir^^ : 5/2X1/8X1/2 t>r 

: 2 3^ 

(7) mmm(Dm\m:T^y^(Dmtfrmf\' (D«|. 58 9 
nm) ^fflV^Tffl^byho 

(8) ytmmmm 

s^^mi^mm. ^^^mnMP s - 2 o o o ^m\^\ m 

$ 2mmO:7'i/;=^-'>— LTffl^Lfc"!^;?; 

[0 16 8] mwmm^m^fz.}^^mx v ^ h/\^(D^y 

[2.2.1] ^v^h-2-^>^ (i^TP h BHiri&i-) ^XX^ 
2 -y/l^4^Vu^^ (jl^TVNB) (^^tv-^n^ 
^1^^^?^^. fi-^^rt-Cor*? h BHjg*;^U 0. Og 
/y h/l-*5J:t/VNBS*;552. Og/y^/h/W^/^ 
5J:5{-0. 4 y 5/ h/W/B$P^, v-:?^ 
5 y :y h/V/B#FB^. LTVO (OC^H^) C 

i^it;5i^o. 5 ^ y^/u/y 5/ h/i^t/^^j:5t^o. yy 
yh/i-y^m (:L(om(Dm^^y<^-:^^j^m&(0 2. 8 6 



(A 1 (C^H.) LsClis) COV^ ^-\^1^>'^^^^ 
fi'^^rtT-c^T/l-^::^^7Aig^;^5 4. O^y^/l^/y^y 
h/V^/^^ J: 5i-0. 4 y :y h/l-/B#r«1COftr% ^tb^* 

r«^^ffll/^T^^t->^^2 0. 0 y h/l-/B#F«^, 

^10. 0 y :y h/u/0#rBi. 1 . 0 y h/l^/B# 

[0 16 9] m-^^^m^^^H^1rhtitzi^^^^y ht- 

^^^^iiS^-^TS-a^^^i o\:{;if;^i$L/ce;^5^**'^ 

(om. Tki y 5/ h/i^{z.Mi^mm.m5m 1 ^ss^pufc*^ 



20 ^g*T*2iEi*gfe^m\ m^?Kffi^*s«a^«iL:rco s 

3 0t:, 3 5 OmmHgT'l 2B$rBmjKbfCo 
[0 17 0] 5 t-LT. St^:^w:7^ :/^aQ^ 

h-^^-^fi^J- [A] ^ LTO^^l^V • P h BH • VN 

B*fi^^^4o. 0 g/0#. -r^^^^>2 0. Og/y 

U^P h BH^ftfi-^tu^^ttS 2. 6^/l-%. 11. 4^ 
/l-%T*fc «9 , mm^A [77] 2. 05dl/g.DS 

30 cmi^x^:^'7y^^m^^T ^^-^2. ox:, Bf^mm-^ 

13. 2 g -3^7^/1 0 0 g-fi'g^fls:T*fc»9. 2 5t: 
■ra'J^Lyh®tff^np(A)Jil . 5 4 0 8T-fcofc:, 

v'^'^^fi'^^yKl y 5/ h/X-t^»LTl 0 g*Px.TMM 

mm 1 cofi^s/£(^#t Lfco 

[0171] 

40 itykm^^^^^h-^—^^^ [A] #ffiTT*t^. m^wv 
^ ^ h ^ v-:?^ n [4. 4. 0. r ■^ r-^J-S- Ky^'^ir >^ (l^T 

[0 17 2] fi^^±S(5^^b±IS^y>^ h-^-^^^ 
[A] <^4^5g^yT*t#e>tufc^^l/V • 5-P^^:=i/l--tr 
v-^n [2.2.1] ---:7" h-2-^>' (PhBH) • t^^/L-/ 
/U^/U^>^ (VNB) ^M-^i^ ( [7)] =2. 0 5 dl/ 
g. B^mmi 3. 2. Tg 2. 0^) £^)v':^^ 
1^>'^ffi^. fi'^gffrtT*c?^^^l-'V • P h BH • VNB 
50 ^fi-g^^^ijgit^s 6 . SiTyJ-^yv^h^^t^Jt^Xo^^ 



•i (40) 
77 

ttj^^LT. VO (OC2H5) C 1 

XV h/\-tt^^Xo\^0, 7 V ^y h/i-ymm {^CD^ 

j:^^:^^ay K (A 1 (C4H9),.5C 1 1.5) c?:>iy^ n-^de 10 

^m^4 0. 6]) y h/i^x^m. T^m^o, 8 5 
y y h/i-ymm<DmxmmL.tco 

[0173] m^^^W^M "9 mf htifz^i^^ ^yhlZ. 
"^Uty ' ^—'7=^:^/l^—\f-^^r2 [2.2.1] ^y^f-2-3i 20 

(PhBH) • tfci^/vy/U/i^Vi-^V' (VNB) ^m-B- 

^^±m^h. m^mp%(^m^m:^m\:ii y y h/^t-^^ 

(Om. tKI y :x h/V-Cll^ctLSiS^Sm 1 ^^iObfc*^ 

[0 17 4] -^\^^xmm^^m^ntim^m^3i^m<r)r 

{-#^-r6TCDSrttffi'r6fcJ6i5fe?^L/^c@flcgP^4 0 

o^-e2B#PBi(^^f*r-ttUi^f^^fT?^cofco ttw^a 

Wi. @ft^a^-6i§{^J:«9$gSiL. ^^gftST. 130 
^,3 5 OmniHg-ei 2B#F^mjftL/ho 

[0 17 5] i^±coJ: 5*-LT. ^^l/:/ ' 5-^zs:.=^ 40 
/U-tr^v'^n [2.2.1] h-2-::3^ (PhBH) • 

/V;}^Vl-^>' (VNB) ^fi-g^ft^t. ^"f-Uy-T 
C D^a-g^ft: ^ :^)- b 6 S*^:^ I- 17 ^ ^-^^fi-^^l^ 
5 2. 4 g/B^Fel. -r^^t?^>2 6. 2 g / y ^/ h 

/v<^fiTWco ^^vr-^M-^mmm [c] tft^^* 

n^[A]^5i'(^fJ^ti. 2 6. 3fifi%T-fco/to 
n/c#tfi^f«Ifigife [C] 2 6 0°C, 2. 16kg 

^?f®Tr*MZELfcMFR^5 2. 2 g/1 O^J^T-fco^^Co 
*fc^^U'>' • TCD*J|^ft:^5> [B] t^Tgiil4 
3X:XhofCo • 50 
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[0 17 6] #^nfc*S*^^l i^Tj^-r. 
[0177] 

immm 2 - 4 ] |g 1 {-tj^-T J: 9 i::*f4^^SM Lfcia^^ 
fi. tlel^dLT. • P h BH • VN 

B*fi>g^|^t. ^^u-^^ • 1, 9-r';^v^^v (1, 9 

[0178] ^^^m 1 i^^-to 

[0 17 9] 

IIIJfe«?'j5] h/l-:^>'2 3 9m 1 ^3J:U^±fE^^>^ h-^ 
-^^i- [A] <DMig^yT*#f5ttfc^^l/^^ • PhBH- 
VNB^m^t^r. 8g (UPMfi* [77] =2. 23d 
1/g, 3>?^fffill. 9. Tg-5. 0°C) 5:^t?l 

^?^TTV/i-#/i-^:/ (i^TNBirffi&i") i 3 4 g^ 

- ':/rtcoM*^7 0t:(c:>K:l^L. ai^i^^/t;iT 

:7'rtcortJfE;5iM k g / c m'i: ^'cf ^ J: 5 

^/t^P; >^y='::^/U) v?/V::i:^'>J^>?^n y K^;^^/l- 
M'r^:it\^XoX. ai^u-v. NBt^^^fi-e-R/^;;^^ 

{A^yy'^jv) v?/U^:^»?i>.v^^ t:i y K^^ 0 . 1 

0 ^ y -^/v/y ^/ h/^-e$>«9. 7^^/^T/l^^^1^>'^5 2 

V^iii£6^{:::«f^-r^^^t^J:«9. rt/E^4kg/cm 
^i3i^^#L:rco 2 0$>^, S'a'K;^;^^-r y::^n t:Vvr/^ 
-^^K^SJi^Wb. tKi y :y h/W{:::>tt bTS^ms m 1 

^mm\.f:Limmh \ : icofij-g-r-zj^^^^ii— ^fflv^ 
e.(r^e7fcT'7K?5fe^2iPim\ m.-^mm^mm'^^mx^ 

[0 18 0] oV^T*Jpt®5>^^n^cS^?K^3<S^*cDr 

<?:>//i-:^f/i-;^^>' (NB) ^ttW-t~5/cie>i^. :ic?:>@^^a$ 
^4 0/y y J: 5{-T-fe h>^43{^SALfc 

f^. 6 Ot:T-2 9#F^^O*{+T*JitUSf^^tTofCo tttti^ 
t9ggltL. ^^SSilT. 130 
t:. 3 5 OmmHgT-1 2B$FHmj*L/cio 

[0181] JW±Oj: 5i-LT. ^^"^^^ • S-P'ic::^ 
/^-t:*v^::J^a [2.2.1] V-2-=^:y (PhBH) • 

V (VNB) ^fi-g-fl^ ^ 1^ • N B 
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ll^fefi. 2 6 0°C. 2, 1 6 k g?^STT-a'J^LyhM 
FR;^52. 0 g/1 O^J-Tfcofco :^fc^:a^ [B] (Z)T 

[01821 1 {^Tj^-t-o 

[0 18 3] 



[0 18 4] Jgm^^i {;i^'ro 

[0 18 5] 
[ft 11 
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